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Introduction
The importance of banks in an economy is undeniable because they serve as the main sources of business financing. An effective and efficient banking system contributes to the effectiveness of monetary policy transmission in developing economies because they rely heavily on bank-based activities due to their underdeveloped capital markets. As a result, the banking system in most developing countries, including East Asian economies, is highly regulated, with the primary objective of establishing a sound and resilient financial system. According to Mishkin (2000) , prudent regulation of the banking industry stems from concerns over issues such as regulation of competition, disclosure requirements, examining and monitoring procedures and restrictions in banking activities, including limitation of asset holdings, capital requirements and separation of banking and other financial activities. Previous studies by Stigler (1971) , Johnson, Kaufmann and Shelifer (1997) , Besley and Burgess (2004) and Asaftei and Kumbhakar (2008) recognize the importance of government regulations to protect and enhance the Financial market regulation, country governance, and bank efficiency: Evidence from East Asian countries growth of the banking system. Banking regulations aim primarily to reduce banks' exposure to risky assets and thus protect stakeholders from financial runs. Beltratti and Stulz (2009) note that lax regulation could contribute to excessive risk-taking by banks. Giannone, Lenza and Reichlin (2010) argue that regulation of banking competition is necessary, especially in developing countries because of the increase in the openness of financial markets that could result in higher banking costs. This issue is still open to debate because economic theory presumes that an increase in competition actually fosters efficiency in the banking system as banks tend to find ways of lowering production costs to ensure their long-term survival (Barth, Caprio, & Levine, 2004; Chan & Karim, 2010; Claessens & Laeven, 2004) . On the other hand, overly stringent regulation of financial markets might damage banks' performance by preventing them from exploiting economies of scale and scope through a more diversified range of banking products or a larger scale of operations (Barth, Brunmgaugh, & Wilcox, 2000; Barth et al., 2010; Claessens & Klingebiel, 2001) . In this context, regulations could lead to an inefficient allocation of resources; in contrast, deregulation enables and encourages banks to take advantage of more efficient production techniques (Evanoff, 1998) .
Looking at institutional environments enables us to take into account the quality of a country's governance in affecting the performance of the banking sector. An appropriate legal framework and institutional environment contribute to a country's market development and financial development (Claessens & Laeven, 2004; Demirgüc-Kunt, Laeven, & Levine, 2004) . A strong legal framework is crucial for the development of a mature financial system (Beck et al., 2001) . Nabi and Suliman (2008) stress the contribution of a legal framework in strengthening banking system, whereas González (2009) argues that a well-functioning market depends on contracts and legal enforceability. Hence, this paper aims to examine the relationship between financial market regulation, institutional environment and efficiency of commercial banks in East Asian economies for the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . In particular, we study the effect of tight banking regulation and countries' governance on bank efficiency. This paper's contribution to the literature is twofold. First, this is the first study conducted on the Asian region regarding the impact of financial market regulations and institutional environment on bank efficiency.
Because the debate about the effects of regulations on banks' performance has been inconclusive to date, this study will further focus on financial market regulations in terms of bank ownership, competition, financial development, banking freedom and monetary policy to determine their effects on both banks' cost and profit efficiency. Second, this paper contributes to the scarce line of literature on the impact of regulation and country governance on bank efficiency.
The rest of the paper is organized as follows. Section 2 provides an overview of financial market regulations and institutional environment in the East Asian region. Section 3 reviews the related literature. Section 4 describes the methodology and data employed in the study. Section 5 presents the results and discusses the findings. Finally, section 6 concludes the paper.
Financial market regulations and country governance in the East Asian region
East Asia-with rapidly growing economies-is one of the most dynamic and important regions in the world. Furthermore, it comprises the second largest economy of China and Japan as the third largest economy in the world. The East Asian financial sector is dominated by commercial banks, which account for up to 80% of the sector. According to many analysts, these banks were considered the heart of the problems leading to the Asian crisis in 1997. Hence, to provide an indication of the competitiveness and openness of this region's banking sector, we look at four specific indicators from the Economic Freedom Network developed by Gwartney, Lawson and Hall (2011) , namely, ownership of banks, foreign bank competition, private sector credit and interest rate controls. The index ranges between "0" and "10", with higher ratings assigned to countries with more economic freedom.
Bank ownership is computed based on the percentage of deposits that are privately held by the banks (Gwartney et al., 2011) , where a high rating is assigned to countries with large shares of privately held deposits. On the other hand, the foreign bank competition index is used to capture the existence of foreign banks in a country's banking industry. This index is calculated based on approved foreign bank applications and foreign banking assets in the country's overall banking sector (Gwartney et al., 2011) . Table 1 shows that the index for foreign bank competition on average ranges between 5.15 and 7.91. This finding indicates that the region's economies are still relatively closed to foreign bank participation because foreign bank assets are less than 79%, with license approvals of less than 50% from the overall banking industry. However, the financial markets in East Asia are relatively open because most of the countries exhibit high scores in terms of interest rate regulations. This openness is observed because countries with interest rates determined by market forces, stable monetary policy and positive real deposit and lending rates are assigned higher interest rate regulation ratings (Gwartney et al., 2011) . On average, most of the countries, except for China, score an average of 10 in interest rate controls-which means that interest rates are primarily allowed to float in line with market forces with reasonable deposit and lending rate spreads as well as with positive real interest rates, as suggested by Gwartney et al. (2011) .
Overall, the credit market regulation in East Asia is above average, with an index of between 6.01 and 9.07.
Credit market regulation reflects the overall banking industry operation in a country, which includes the country's openness to foreign banking activities, freedom from government control and freedom for interest rates to be determined by market forces. In this case, Hong Kong has an average index of 9.07, which is the highest among all the countries. This high index may be observed because 
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Literature review
Studies on environmental factors that affect bank efficiency levels are important for predicting the effects of country variables and regulatory changes on bank performance (Chan & Karim, 2010) . Dietsch and Lozano-Vivas (2000) noted that the inclusion of country environmental factors is important in cross-country analyses of bank efficiency. This notion is supported by Beltratti and Stulz (2009) , who argued that differences in the regulation of financial institutions are useful in explaining banks' performance, especially during banking crises.
Many economists believe that a free market enhances the efficiency level of firms by allowing for healthy competition (Claessens & Laeven, 2004; Evanoff, 1998) . Banks are able to exploit economies of scale and alter their production technology given the country's financial freedom (Evanoff, 1998) . Evanoff found that heavy regulation damaged US banks' efficiency level from 1972 to 1987. This finding is supported by Claessens and Klingebiel (2001) , who found that greater flexibility in banking operations enabled banks to exploit economies of scale and scope. The authors also found that restrictions in banking activities increased the likelihood that banks would suffer during banking crises. Barth et al. (2004) also found that greater regulatory restrictions resulted in a higher probability of banks to suffer during banking crises and that there was a negative relationship between banking restrictions and banking sector development and stability.
Similarly, González (2005) found that stricter regulations lead to higher risk-taking incentives by banking institutions, leading to a reduction in charter value and stability of the banking system. Claessens and Laeven (2004) Studies by Engerman and Sokoloff (1997) , Acemoglu, Johnson and Robinson (2001) and William and Levine (2003) show that better institutional environment resulted in lower bank earnings. However, Borovicka (2007) failed to find any significant relationship between indexes of economic freedom and banking costs in 19 transition economies. He also found that the index concerning banking sector reforms correlated positively with the total costs of the banks, which suggests that banking sector reforms resulted in higher banking costs.
Based on the existing literature, there is to date no consensus regarding the effects of banking regulations and institutional environment on banks' performance.
This lack of consensus may persist because most studies have failed to consider the governance setup in the countries under investigation. Researchers may omit governance setup because a country's institutional framework, such as economic freedom and country governance, are better able to reflect true market behavior (Claessens & Laeven, 2003) . Hence, according to the theory of industrial organization, it is crucial to consider a country's institutional framework when analyzing firms' performance.
This study will go further by analyzing the effects of financial market regulations and country governance on banks' efficiency. In addition, the studies mentioned above were mostly conducted on developed economies, especially European countries, using cross-country analyses characterized by different regulatory frameworks, thus making it important to control for country governance. Moreover, the results obtained from developed markets and European markets may not be applicable to
Asian countries, where the respective banking industries are still highly regulated compared with the developed markets. Farrell (1957) and further developed by Charnes, Cooper and Rhodes (1978) based on the concept of Pareto efficiency, whereby the production frontier is constructed using a set of efficient observations. A bank is considered to be Pareto efficient when it is unable to increase any output or reduce input combination without reducing other outputs or increasing the input being utilized in the production process (Chen & Yeh, 2000) . DEA is used to empirically measure the rela- .., y iq )∉ℜ q++ . Therefore, the cost efficiency for the jth firm can be estimated using Equation (1):
Methodology and data

Methodology
The cost efficiency for the jth bank is given by the ratio of minimum costs to actual costs and can be estimated using Equation 2:
Profit efficiency measures banks' performances in terms of profit maximization. It is more widely acceptable as an economic concept than cost efficiency because it is conceptually broader and combines both the cost and revenue sides in estimating efficiency (Berger & Mester, 1997) . The profit function can be further categorized into standard and alternative profit functions to represent the degree of competitiveness in the market. The standard profit function assumes perfect competition in both the input and output markets, whereas the alternative profit function gives banks some control over the prices of outputs. According to Humphrey and Pulley (1997) , the alternative profit function is better than the standard profit function in estimating banks' efficiency level because, in practice, banks are able to use their local market power in terms of deposit taking and granting loan, hence giving them some control in setting the prices of deposits and loans. Banks can also differentiate their financial products according to their targeted customers, geographical area and time. Therefore, we estimated profit efficiency using the alternative profit function.
The alternative profit efficiency for the jth bank can be expressed as follows:
where R is the revenue of firm j. The alternative profit for the jth bank is given by
Financial market regulation, country governance, and bank efficiency: Evidence from East Asian countries
The variable return to scale (VRS) obtained by setting
is used in the estimation of both cost and profit efficiency. This approach is used because in practice, banks may not be able to proportionally increase both inputs and outputs simultaneously to be cost and profit efficient.
In the second stage of the analysis, Tobit regression estimation was used to determine the effect of capital market regulations and country governance on banks' cost and profit efficiency. The Tobit regression was estimated based on Equation (5).
where Eff it = average cost or profit efficiency scores of bank i at time t (t= year of study)
OWN it = ownership of bank i at time t COM jt = foreign bank competition in country j at time t FD jt = private sector credit in country j at time t MP jt = interest rate control in country j at time t PS jt = political stability in country j at time t GE jt = government effectiveness in country j at time t RQ jt = regulatory quality in country j at time t CC jt = control for corruption in country j at time t SIZE it = bank size (natural logarithm of total assets) for bank i at time t ε it = error terms for bank i at time t Tobit regression analysis was used in this study because of the nature of the dependent variable and given that the efficiency scores are truncated between values of "0" and "1". The ordinary least squares estimators of linear models will be biased and inconsistent in censored data. The Tobit regression was hence suggested to overcome the censored data by Tobin (1958) .
Nevertheless, Amemiya (1973) 
Data and definition of variables
The sample examined in this study consists of selected commercial banks in the East Asian region, namely, China, Hong Kong, Japan, Korea, and Taiwan The measure of financial market regulations used in this study consists of bank ownership, foreign bank competition, private sector credit and interest rate control. These dimensions were first formulated by Gwartney et al. (2011) to measure the credit situation of a particular country. A high index indicates that banks are free from government control, and hence higher bank efficiency is expected. As highlighted by Claessens and Klingebiel (2001) , Barth et al. (2004) and Barth et al. (2010) , banks are able to exploit economies of scale and scope that contribute to higher efficiency levels when they are not subjected to government control.
Ownership of banks was computed based on the percentage of bank deposits held by the privately owned banks. A high index of bank ownership indicates that the country has a larger percentage of deposits held by privately owned banks rather than stateowned banks. Therefore, the country is dominated by privately owned banks rather than state-owned banks.
Because decision making in privately owned banks is more independent than in state-owned institutions, In summary, we expect a positive relationship with a more stable political system, good and effective governance and regulation and a less corrupt environment-key factors that can provide the catalyst for the banking sector to efficiently allocate their resources.
As noted by Lensink and Mester (2007) 
Results and discussion
The cost and profit efficiency scores of the commercial banks in the East Asian region are shown in Table 3 .
The results of the DEA estimation presented in Table   3 show that commercial banks in the East Asian region are relatively more profit efficient than they are cost Next, greater freedom in interest rate regulation was found to be positively related to cost efficiency but negatively related to the profit efficiency level of commercial banks in the region. This result indicates that in countries with more freedom to set their interest rates based on market forces, stable monetary policy, and positive real deposit and lending rates, the banks are more cost efficient. However, the negative relationship between profit efficiency and interest rate regulations might indicate that banks tend to offer better pricing to markets to attract more loans and deposits by earning less profit. This behavior justifies a more competitive market where banks fail to extract economic rent to gain higher profits from the markets. In addition, greater financial freedom may hurt profit efficiency because banks tend to engage in higher risk-taking activities, which might contribute to losses in the capital market, resulting in lower earnings (González, 2005) .
This reasoning is consistent with the findings reported by , who found that monetary freedom hurts banks' profitability, which indicates the important roles played by governments in developing countries in controlling monetary policies.
This finding is also consistent with the studies of Delis et al. (2009) and Beltratti and Stulz (2009 (Dietsch & Lozano-Vivas, 2000) . Moreover, banks in more developed and mature markets tend to be less efficient in controlling their expenditures because they focus more on business expansion. Banks may also become complacent in controlling their operation in a more stable economy, which might lead to the "quiet life" hypothesis introduced by Berger and Hannan (1998) . The result is supported by Engerman and Sokoloff (1997), Acemoglu et al., (2001) The results also show that the ability to control for corruption is positively related to bank efficiency level, demonstrating that the lower the incidence of corruption is, the lower the costs of bribing become and hence the higher the bank efficiency level becomes (Lensink and Meesters, 2007) . In addition, corruption may also negatively affect the degree of market competitiveness and lead to inefficient loan offerings (Boudriga, Taktak, & Jellouli, 2009 ). The result is also consistent with the work of , who found that freedom of corruption was positively related to banks' profitability in Malaysia.
In general, our results suggest that for any country, the ability to control corruption, improve government effectiveness and institute less stringent regulatory conditions will have positive effects on bank efficiency. The result is consistent with the studies of Levine et al. (2003) , Lensink and Meesters (2007) , Chen (2009) and Barth et al. (2010) .
Conclusion
However, the results show that political stability and regulatory quality are negatively related to bank efficiency levels. The results are consistent with the work of Engerman and Sokoloff (1997) , Acemoglu et al., (2001) and William and Levine (2003) . Consistent with economic theory, the ability to control for corruption is positively related to bank efficiency level; supporting the views of Lensink and Meesters (2007) , Boudriga et al. (2009) and .
The sample examined herein may be a limitation of this study because it only focuses on commercial banks in East Asian countries. Therefore, future studies may consider extending the study to other Asian countries and comparing the differences in institutional framework among different Asian regions to develop a better Vizja Press&IT www.ce.vizja.pl Financial market regulation, country governance, and bank efficiency: Evidence from East Asian countries economic picture that can be generalized to the entire Asian region. Overall, to create more efficient banks, the results of our study suggest that countries should allow the market determine interest rates with less stringent regulatory conditions.
